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INTRODUCTION
Diabetes mellitus is a chronic metabolic disorder 
characterized by persistent hyperglycemia caused by defects 
in insulin secretion, insulin action, or both (American 
Diabetes Association, 2014). It is one of the fastest growing 
non-communicable diseases worldwide and poses a serious 
threat to public health, particularly in developing countries 
like India (Wild et al., 2004). The increasing prevalence of 
diabetes has been attributed to rapid urbanization, sedentary 
lifestyle, dietary changes, obesity, and genetic susceptibility 
(Ramachandran et al., 2010).

Chronic hyperglycemia in diabetes leads to long-term 

complications such as cardiovascular diseases, nephropathy, 
neuropathy, retinopathy, and impaired wound healing (Forbes 
and Cooper, 2013). A growing body of evidence suggests that 
oxidative stress plays a central role in the development and 
progression of diabetes and its complications (Baynes and 
Thorpe, 1999). Persistent high blood glucose levels result in 
excessive generation of reactive oxygen species (ROS), which 
damage cellular lipids, proteins, and DNA, thereby impairing 
normal cellular functions (Brownlee, 2001).

Although several synthetic antidiabetic drugs are available 
for the management of diabetes, their long-term use is often 
associated with adverse side effects such as hypoglycemia, 
weight gain, gastrointestinal disturbances, and hepatotoxicity 
(Nathan, 2015). Moreover, these drugs mainly target blood 
glucose levels and do not adequately address oxidative stress-
related complications. This has led to increased interest 
in alternative therapeutic strategies, particularly the use 
of medicinal plants with both antidiabetic and antioxidant 
properties (Modak et al., 2007).
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India possesses a rich heritage of medicinal plants traditionally used for the management of 
diabetes mellitus and associated oxidative stress. Chhattisgarh, known for its vast forest cover 
and tribal population, is particularly significant for its ethnomedicinal wealth. The present 
review aims to compile and critically analyze antidiabetic and antioxidant herbs found in India, 
with special reference to medicinal plants traditionally used in Chhattisgarh. Information 
was collected from published research articles, ethnobotanical surveys, classical Ayurvedic 
literature, and scientific databases. Several medicinal plants such as Gymnema sylvestre, 
Momordica charantia, Pterocarpus marsupium, Syzygium cumini, Trigonella foenum-
graecum, and Tinospora cordifolia have been reported to exhibit significant antidiabetic 
activity through mechanisms including enhancement of insulin secretion, improvement 
of insulin sensitivity, inhibition of carbohydrate-digesting enzymes, and regeneration of 
pancreatic β-cells. Many of these plants also possess strong antioxidant properties attributed 
to bioactive compounds like flavonoids, phenolics, tannins, alkaloids, and glycosides, which 
help in reducing oxidative stress associated with diabetes and its complications. Tribal 
communities of Chhattisgarh have been using these plants for generations as part of their 
traditional healthcare systems. This review highlights the therapeutic potential of these herbs 
and emphasizes the need for systematic pharmacological validation, standardization, and 
clinical studies. The integration of traditional knowledge with modern scientific research may 
lead to the development of safer and more effective plant-based antidiabetic formulations.
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India is recognized as a global hotspot of medicinal plant 
diversity and traditional knowledge systems such as Ayurveda, 
Siddha, and Unani (Mukherjee, 2002). It is estimated that 
more than 800 plant species are traditionally used in India 
for the management of diabetes (Grover et al., 2002). Herbal 
medicines are considered safer, cost-effective, and capable 
of exerting multi-targeted actions, including enhancement 
of insulin secretion, improvement of insulin sensitivity, 
inhibition of carbohydrate-digesting enzymes, and protection 
of pancreatic β-cells (Patel et al., 2012).

Chhattisgarh, located in central India, is one of the richest 
ethnobotanical regions of the country, with nearly 44% forest 
cover and a large tribal population including Gond, Baiga, 
Muria, and Oraon communities (Kala, 2009). These indigenous 
communities possess extensive traditional knowledge of 
medicinal plants and rely heavily on forest resources for 
primary healthcare needs (Jain, 1991). Several plants used 
traditionally in Chhattisgarh have been reported to exhibit 
significant antidiabetic and antioxidant activities (Tiwari et al., 
2014).

Medicinal plants such as Gymnema sylvestre, Momordica 
charantia, Syzygium cumini, Pterocarpus marsupium, 
Tinospora cordifolia, and Trigonella foenum-graecum have 
been scientifically validated for their antidiabetic potential 
(Grover et al., 2002; Modak et al., 2007). The antioxidant 
activity of these plants is mainly attributed to bioactive 
phytochemicals such as flavonoids, phenolic compounds, 
tannins, saponins, alkaloids, and terpenoids, which help in 
neutralizing oxidative stress associated with diabetes (Rice-
Evans et al., 1997; Scalbert et al., 2005).

The present review aims to compile and critically analyze 
available literature on antidiabetic and antioxidant herbs found 
in India, with special reference to medicinal plants traditionally 
used in Chhattisgarh. By integrating ethnobotanical knowledge 
with modern pharmacological research, this review highlights 
the therapeutic potential of these plants and emphasizes the 
need for further experimental validation, standardization, and 
clinical studies.

Review of Literature

Many researchers have reported the use of medicinal plants 
in the treatment of diabetes mellitus due to their antidiabetic 
and antioxidant properties. In India, traditional medicine 
plays an important role in managing diabetes, especially in 
rural and tribal areas. ReviewedIndian medicinal plants and 
reported that more than 800 plant species are traditionally 
used for diabetes management (Grover, Yadav and Vats 2002). 
According to their study, medicinal plants reduce blood 
glucose levels by improving insulin secretion, increasing 
glucose uptake, and regenerating pancreatic β-cells. (Modak et 
al., 2007) reported that several Indian medicinal plants such as 
Gymnema sylvestre, Momordica charantia, Syzygium cumini 
and Pterocarpus marsupium exhibit significant antidiabetic 
activity. The authors also emphasized that these plants possess 
antioxidant properties, which help in reducing oxidative stress-
related diabetic complications.

Explained that oxidative stress plays a major role in the 
development of diabetic complications (Baynes and Thorpe 
1999). They reported that chronic hyperglycemia increases 

the production of reactive oxygen species, which causes 
cellular damage. Further supported this finding and stated that 
oxidative stress is a key factor responsible for diabetes-related 
complications (Brownlee, 2001). Studied Gymnema sylvestre 
and reported that its leaf extract enhances insulin secretion and 
promotes regeneration of pancreatic β-cells in diabetic rats 
(Shanmugasundaram et al., 1990). Observed that Momordica 
charantia shows insulin-like activity and improves glucose 
utilization in peripheral tissues (Joseph and Jini, 2013)

Reported that Pterocarpus marsupium possesses pancreatic 
β-cell regenerative and hypoglycemic properties (Chakravarthy 
et al., 1980). Demonstrated that Syzygium cumini seed extract 
has strong antidiabetic and antioxidant activity due to the 
presence of phenolic compounds (Ravi, Ramachandran & 
Subramanian, 2004). Reported that Tinospora cordifolia 
improves glucose tolerance and enhances antioxidant 
enzyme activity in diabetic conditions (Stanely Mainzen 
Prince and Menon, 2003). Found that fenugreek (Trigonella 
foenum-graecum) seeds reduce blood glucose levels by 
delaying carbohydrate absorption and improving insulin 
sensitivity(Sharma et al., 1990). Ethnobotanical studies by 
Jain (1991) and Kala (2009) documented the extensive use 
of medicinal plants by tribal communities of central India, 
including Chhattisgarh, for treating diabetes and related 
disorders (Jain, 1991 and Kala, 2009). Reported that several 
medicinal plants traditionally used in Chhattisgarh possess 
significant antioxidant activity (Tiwari et al., 2014)

Explained that flavonoids and phenolic compounds are 
mainly responsible for the antioxidant activity of medicinal 
plants (Rice-Evans, Miller and Paganga, 1997). Further 
reported that polyphenols play an important role in preventing 
oxidative stress-related diseases, including diabetes(Scalbert, 
Johnson and Saltmarsh, 2005). Overall, the literature clearly 
indicates that Indian medicinal plants, particularly those used 
traditionally in Chhattisgarh, possess strong antidiabetic and 
antioxidant potential. However, further research is required to 
standardize herbal formulations and validate their therapeutic 
efficacy through clinical studies.

MATERIALS AND METHODS
The present work is a review-based study focused on 
antidiabetic and antioxidant medicinal plants found in India, 
with special reference to Chhattisgarh. Information for this 
review was collected from published research articles, review 
papers, ethnobotanical surveys, and standard books related to 
medicinal plants and traditional medicine.

Scientific literature was searched using online databases 
such as Google Scholar, PubMed, Science Direct, and 
Scopus, following the approach described (Grover et al., 
2002& Modak et al., 2007). Keywords used for the literature 
search included “antidiabetic medicinal plants,” “antioxidant 
activity,” “herbal medicine,” “ethnobotany,” and “medicinal 
plants of Chhattisgarh.” Ethnobotanical information related to 
traditional uses of medicinal plants by tribal communities of 
Chhattisgarh was collected from published surveys and reports 
documented(Jain, 1991 & Kala,2009). Only those plant species 
that were reported to be traditionally used for diabetes and 
supported by experimental or pharmacological studies were 
included in the review. The collected literature was critically 
analyzed and arranged based on plant name, family; 
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plant part used, traditional medicinal use, antidiabetic activity, 
antioxidant activity, and reported bioactive compounds, as 
suggested (Patel et al., 2012). Duplicate studies, unpublished 
data, and unrelated reports were excluded to maintain the 
quality and reliability of the review. This methodology 
allowed systematic compilation and evaluation of medicinal 
plants with proven antidiabetic and antioxidant potential, 
similar to review approaches adopted (Modak et al., 2007 & 
Grover et al., 2002).

RESULT
The present review analyzed published literature on 
antidiabetic and antioxidant medicinal plants used in 
India, with special reference to Chhattisgarh. Based on the 
reviewed studies(Table: 1a,b), more than 50 medicinal plant 
species belonging to diverse botanical families were reported 
to possess significant antidiabetic and antioxidant activities. 
Several studies have demonstrated that medicinal plants 
exert antidiabetic effects through different mechanisms such 
as stimulation of insulin secretion, improvement of insulin 
sensitivity, inhibition of carbohydrate-hydrolyzing enzymes, 
and regeneration of pancreatic β-cells (Grover et al., 2002; 
Modak et al., 2007). In addition, antioxidant activity of 
these plants plays a crucial role in reducing oxidative stress 
associated with diabetes and its complications (Baynes and 
Thorpe, 1999; Brownlee, 2001).

Gymnema sylvestre has been widely reported as one of 
the most effective antidiabetic plants. Shanmugasundaram 
et al. (1990) reported that gymnemic acids present in the 
leaves enhance insulin secretion and reduce blood glucose 
levels. The plant is extensively used by tribal communities 
of Chhattisgarh for diabetes management. Pterocarpus 
marsupium showed significant hypoglycemic activity along 
with the ability to regenerate pancreatic β-cells, as reported 
by Chakravarthy et al. (1980). Flavonoids and tannins present 
in the heartwood were also found to exhibit antioxidant 
properties, supporting its traditional use. According to Joseph 
and Jini (2013), Momordica charantia lowers blood glucose 
levels by mimicking insulin action and improving peripheral 
glucose utilization. The fruit and seeds of this plant are 
also rich in antioxidant compounds such as phenolics and 
flavonoids, which help in controlling oxidative stress. Ravi 
et al. (2004) reported that Syzygium cumini seed extract 
significantly reduced blood glucose levels and enhanced 
antioxidant enzyme activity. Anthocyanins and ellagic acid 
were identified as major bioactive constituents responsible 
for its therapeutic effects. Tinospora cordifolia exhibited 
dual antidiabetic and antioxidant activities by improving 
glucose tolerance and increasing antioxidant enzyme levels 
(Stanely Mainzen Prince and Menon, 2003). This plant is 
commonly used in Chhattisgarh as a decoction for diabetes 
and general health. Plants such as Trigonella foenum-
graecum (fenugreek) were reported to reduce fasting blood 
glucose and improve insulin sensitivity due to the presence 
of soluble fibers and alkaloids (Sharma et al., 1990). 
Similarly, antioxidant-rich plants like Emblica officinalis 
and Curcuma longa were found to protect pancreatic tissue 
from oxidative damage (Scalbert et al., 2005; Tiwari et 
al., 2014). Ethnobotanical studies by Jain (1991) and Kala 
(2009) documented the extensive use of medicinal plants 
such as Aegle marmelos, Cassia fistula, Phyllanthus amarus, 
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and Enicostema littorale by tribal populations of Chhattisgarh 
for diabetes management. These traditional practices are now 
supported by scientific evidence highlighting both antidiabetic 
and antioxidant activities. Overall, the results clearly indicate 
that medicinal plants traditionally used in Chhattisgarh possess 
strong antidiabetic and antioxidant potential. The presence 
of bioactive phytochemicals such as flavonoids, alkaloids, 
phenolic acids, and glycosides supports their role in controlling 
hyperglycemia and preventing oxidative stress-related diabetic 
complications.

DISCUSSION
Diabetes mellitus is a multifactorial metabolic disorder 
associated with chronic hyperglycemia and oxidative stress. 
Increased production of reactive oxygen species (ROS) plays 
a significant role in insulin resistance and the development of 
diabetic complications (Baynes & Thorpe, 1999; Brownlee, 
2001). Therefore, medicinal plants having both antidiabetic 
and antioxidant activities are of great therapeutic importance.

Several Indian medicinal plants reviewed in this study have 
shown promising antidiabetic effects through multiple 
mechanisms such as stimulation of insulin secretion, 
enhancement of peripheral glucose uptake, inhibition 
of carbohydrate-digesting enzymes, and regeneration of 
pancreatic β-cells (Grover et al., 2002; Modak et al., 2007). 
These findings strongly support the traditional use of herbal 
medicines in diabetes management.

Gymnema sylvestre is one of the most extensively studied 
antidiabetic plants. Shanmugasundaram et al. (1990) 
reported that gymnemic acids regenerate pancreatic β-cells 
and suppress glucose absorption. Its widespread use among 
tribal communities of Chhattisgarh further validates its 
ethnomedicinal importance. Similarly, Pterocarpus marsupium 
has been shown to regenerate β-cells due to the presence of 
flavonoids and phenolic compounds (Chakravarthy et al., 
1980).

The antidiabetic activity of Momordica charantia has been 
attributed to bioactive compounds such as charantin and 
polypeptide-p, which mimic insulin action and enhance 
glucose utilization (Joseph & Jini, 2013). Its antioxidant 
activity also helps reduce oxidative damage associated with 
diabetes. Syzygium cumini seeds significantly reduce blood 
glucose and lipid peroxidation while enhancing antioxidant 
enzymes like SOD and catalase (Ravi et al., 2004).

Tinospora cordifolia improves glucose tolerance and 
strengthens antioxidant defense systems, thereby protecting 
pancreatic tissue from oxidative injury (Stanely Mainzen 
Prince & Menon, 2003). Fenugreek (Trigonella foenum-
graecum) seeds lower fasting blood glucose by delaying 
carbohydrate absorption and improving insulin sensitivity 
(Sharma et al., 1990).

Plants such as Emblica officinalis and Curcuma longa are rich 
in polyphenols and vitamin C, which protect pancreatic cells 
and reduce oxidative stress (Scalbert et al., 2005; Tiwari et al., 
2014). These antioxidant properties are essential in preventing 
long-term diabetic complications.

Ethnobotanical studies by Jain (1991) and Kala (2009) 
reported extensive use of medicinal plants by tribal 

populations of Chhattisgarh for diabetes control. The scientific 
validation of these traditional practices highlights the 
importance of integrating indigenous knowledge with modern 
pharmacological research.

Overall, this review suggests that herbal medicines with 
combined antidiabetic and antioxidant properties offer a 
holistic approach to diabetes management. However, lack of 
standardization, dosage uniformity, and clinical validation 
limits their wider acceptance. Further studies focusing on 
phytochemical isolation, toxicological evaluation, and clinical 
trials are required to develop safe and effective plant-based 
antidiabetic formulations.

CONCLUSION
Diabetes mellitus remains a major global health challenge, 
particularly in developing countries like India, where 
accessibility and affordability of modern medicines are limited. 
The present review highlights that numerous medicinal plants 
found in India, especially in the tribal regions of Chhattisgarh, 
possess significant antidiabetic and antioxidant properties. 
These plants play an important role in regulating blood glucose 
levels while simultaneously reducing oxidative stress, which 
is a key factor in the progression of diabetic complications 
(Baynes & Thorpe, 1999; Brownlee, 2001).

Several plants such as Gymnema sylvestre, Pterocarpus 
marsupium, Momordica charantia, Syzygium cumini, Tinospora 
cordifolia, and Trigonella foenum-graecum have demonstrated 
effective hypoglycemic activity through mechanisms including 
stimulation of insulin secretion, enhancement of insulin 
sensitivity, inhibition of carbohydrate-digesting enzymes, 
and regeneration of pancreatic β-cells (Grover et al., 2002; 
Modak et al., 2007). In addition, antioxidant-rich plants like 
Emblica officinalis and Curcuma longa help protect pancreatic 
tissues from oxidative damage and improve metabolic balance 
(Scalbert et al., 2005; Tiwari et al., 2014).

Ethnobotanical evidence from Chhattisgarh indicates that 
tribal communities have long relied on these medicinal 
plants for diabetes management due to their effectiveness, 
safety, and cultural acceptance (Jain, 1991; Kala, 2009). 
Scientific validation of these traditional practices strengthens 
the potential of plant-based therapies as complementary or 
alternative treatments for diabetes.

However, despite encouraging experimental and 
ethnomedicinal evidence, limitations such as lack of 
standardization, dosage variability, and insufficient clinical 
trials restrict the widespread clinical application of herbal 
antidiabetic medicines. Therefore, future research should focus 
on phytochemical characterization, toxicological assessment, 
and large-scale clinical studies to ensure safety, efficacy, and 
quality control (WHO, 2013).

In conclusion, medicinal plants with combined antidiabetic 
and antioxidant activities offer a promising, holistic, and cost-
effective approach for diabetes management. Integration of 
traditional knowledge with modern scientific research may 
lead to the development of novel plant-based antidiabetic 
formulations beneficial for both rural and urban populations.
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